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• Sixty-three male and 27 female adolescents known to have
had neurological soft signs at the age of 7 years were com­
pared with controls with no soft signs at age 7. Adolescents 
with early soft signs had significantly lower IQs and were more 
likely to have a psychiatric disorder characterized by anxiety, 
. withdrawal, and depression. All the girls and 80% (12/15) of the 
boys with an anxiety-withdrawal diagnosis showed early soft 
signs. There was no relationship between early soft signs and 
attitntlon deficit or conduct disorders. Examination of the 
relative contributions of anxiety at age 7, IQ, and social and 
family disadvantage to later diagnosis showed that most of the 
variance was accounted for by soft signs Independently of IQ. 
Soft signs and anxious dependent behavior at age 7 were 
· strongly predictive of persistent psychiatric disorder charac­
terized by anxiety and withdrawal.
(Arch Gen Psychiatry 1985;42:342-351) 
A
neurological soft sign is a particular form of deviant 
performance on a motor or sensory test in the neu­
rological status examination. The designation soft is usually 
taken to indicate that the person with the sign shows no 
other feature of a fixed or transient neurological lesion or 
disorder. 1 The clinical importance of soft signs lies not in any 
impairment of motor or sensory function associated with 
their presence, for there does not seem to be any, but in 
their value as an indicator of some CNS "factor" that might 
have causal or predictive value for associated psychological 
dysfunction and in particular learning an,d/or psychiatric 
abnormalities. 
The relationship between soft signs and cognitive and 
psychiatric disturbance in children and adults ha:s been 
reviewed previously. 2•8 Ideally, studies exploring this rela­
tionship should exclude patients with evidence of neu-
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rological disease; the examination of neurological and psy­
chological features should be carried out "blind" to each 
other; the evaluations should be standardized and impor­
tant biases in the population should be known. Findings 
that have emerged - from the relatiyely few studies that 
fulfilled some, if not all, of these requirements are as 
follows� (1) soft signs are found more often in male pediatric 
psychiatric patients than in normal controls4•5; (2) within a 
group of disturbed children, soft signs are more common in 
those who are impulsive, distractable, dependent, and 
sloppy than in those who are not6•7 ; (3) within a group of 
adult psychiatric inpatients, soft signs occur more often in 
schizophrenics who have a history of social difficulties in 
childhood and in patients with labile mood8 ; and (4) in 
nonclinical pediatric populations signs are more common in 
boys and are associated with social immaturity, lack of 
motivation, lack of cooperativeness, and poor reading at­
tainments. 9-n 
These findings suggest a relationship between soft signs 
and a variety of cognitive and psychiatric problems. How­
ever, the investigations from which tpey originate leave a 
number of questions unanswered. Studies on inpatients8•12-" 
may not have revealed a relationship between soft signs and 
a type of psychiatric disorder that did not usually lead to 
hospital admission. Studies on specialized clinical or insti­
tutional populations, such as hyperactive children or delin­
quents, 6-7,16--18 may not have revealed a relationship with 
other psychiatric conditions, and referral bias in such 
studies may lead to unrepresentative findings. The few 
studies in nonreferred populations have .either been limited 
to the examination of a single neurological sign, such as the 
choreiform syndrome, 9,19 did not examine behavioral or 
emotional variables, n or examined only a limited set of 
behavioral variables so that a full psychiatric diagnosis 
could not be made. 10 Finally, because all previous studies 
are cross-sectional, they provide no information on the 
value of signs as a predictor of later or continuing psychi­
atric or cognitive disturbance. 
To address some of these issues, we have carried out a 
controlled psychiatric and· cognitive follow-up study on a 
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nonreferred sample of adolescents whose soft-sign status 
was known at the age of 7 years. In a previous report on this 
.!,,:>Toup, 1 we noted a relationship between the presence of 
neurological soft signs and withdrawal-dependency be­
havior during psychological examination at age 7. The 
��.M,mt report focuses on psychiatric disability, diagnosis, 
and IQ at the age of 17 years. 
SUBJECTS AND METHODS 
Subjects 
Subjects were drawn from the 1962-196� birth cohor� ofEngl�sh­
speaking boys and girls of the Columbia-Presbyterian Med1�al 
Center (CPMC) New York City, chapter of the Collaborative 
PerJnatal Project (CPP). 20 The sample frame originally comprised 
fifth woman registering during pregnancy at the CPMC 
clinic excluding only declared adoption donors and 
women who r�ceived only brief prenatal care. Subjects in our 
sample were of the same racial background because as a g:oup t�ey 
had a higher prevalence of soft signs than the others. This findmg 
was not generally true within the CPP population, and _sex and ethnic rates overall did not differ consistently. 21 Index subJects (63 
boys and 26 girls) had received a positive :ating on �ny _one of eight specific neurological signs on a neurologwal exammat10n at age 7 
but had been found free of any frank neurological disease or mental 
retardation (IQ <60). The same number of subjects of similar race 
and sex but who had no evidence of abnormality at the seven-year 
neurolo�ical examination and who were closest in birt� date to an 
index child were selected from the same CPP register to be 
controls. Subjects with and without signs at age � did not differ 
with respect to age at examination, cohort of incept10n, anomalous 
family situation, welfare dependency, poverty, or level of maternal 
,)du cation. 
Six groups of signs were found represented in the gr?up: 
awkwardness or poor coordination during finger-nose testmg, 
finger pursuit, and complex fine-motor activitie�; dysdiadochoki­
nesis ie the inability to perform rapid alternatmg movement of 
hand� a�d feet in a smooth, fluent, and rhythmic fashion; mirror 
movements; tremor; dysgraphesthesia, ie, the inability to de�ect 
predisplayed symbols traced on �he pa!ma_r sur:face :when blmd­folded; and astereognosis, ie, the mcorrect 1dentificat101_1 of three­
dimensional objects in the outstretched hand when blmdfo!ded. 
The most frequently found signs were awkwardness in finger-nose 
touching, finger pursuit, and fine-motor activity. They were found 
alone or in combination with other signs in 37 of 60 boys and 12 of26 
Dysdiadochokinesis was found alone or in combination in 31 of 
boys and in 14 of 26 girls. . . . . . Boys and girls were examined sequentially, the girls be�ng
examined approximately one year after the boys. Data collect10n 
completed for the girls before data from the boys were 
,:xamined. Of the 126 boys selected for inclusion, 116 (92%) were 
examined when between the ages of 16 and 18 years. Of the 54 girls 
ije]ected for inclusion, 48 (87%) were examined between the ages of 
and 18 years. Losses from the original sample frame and the 
proportion of cases examin�d are _shown in Tab!� 1. Two control�objects could not be exammed directly, but their :i_>arents were 
interviewed. Two male index subjects who were exammed at age 17 
were excluded from the sample after data collection was comple�ed 
because early medical records suggested that frank neurolog1cal 
disorder (neurofibromatosis, microcephaly with intracranial cal­
cification) had been present before age 7. A third subject wit� a 
tic at age 7 had been mistakenly included in the group with 
signs. These cases were excluded from the data analysis, but 
number of controls was not reduced. 
One female index subject who was examined at age 17 was 
i'Xcluded from the sample after data collection was completed 
because early records indicated that she had an IQ in the mentally 
retarded range. 
Procedures 
Behavioral Assessment at Age 7.-Certain of the analyses 
m·,'""·nr.�,o subsequently use behavioral observations made by the 
iixamining psychologist during cognitiv� testing of �-year-old 
$Ubjects. Each child was rated on 15 different behavwrs. The 
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Table 1.-Losses From Sample 
Boys Girls 
Soft Signs Soft Signs 
,---
Present Absent Present Absent 
Eligible 63 63 27 27 
Not located . . . 3 . . . . . .
Refused 2 3 1 5 
Examined 61 57 26 22 
Excluded after examination 3 . . ' 1 . . .
Data base* 58 (97) 57 (90) 25 (96) 22 (81) 
. . 
*Parenthetical numbers indicate percent of eligibles less late exclusions . 
psychologist had no knowledge of the child's status on all other 
examinations. We constructed three a priori scales from the 
behavioral ratings assigned to all (N = 440) children in the 1962-
1963 CPP birth cohort to denote (1) hyperactivity, (2) aggression, 
and (3) dep�ndency-withdrawal.1 Internal reliability as indicated 
by Cronbach's a-value for the dependency-withdrawal scale used in 
this report was . 71. . 
Neurological Assessment at Age 7.'-The neurological ex­
aminations at age 7 were conducted in 1969 and 1970 according to 
the National Collaborative Perinatal Project protocol (PED-76). 
Board:certified pediatricians, under the supervision of a senior 
certified pediatric neurologist, performed all examinations with­
out knowledge of the children's medical history. The examination 
included tests for 18 neurological soft signs. Test-retest agreement 
was determined in a subsample21 and was found to be 85% in the 
most frequently diagnosed group of signs (poor coordination). It is 
probable that there were substantial threshold diff:ere�ces in 
different collaborating centers, and they were reflected m different 
prevalence rates. The prevalence of sig�s at CPMC w�s the_ high�stof all participating centers, suggestmg that the identificat10n 
threshold was probably the lowest. In view of the uncertainties 
about relevant threshold levels the bias toward overinclusiveness 
was believed to be an advantage for the present study. 
Psychiatric Assessment at Age 17 .-The psychiatric evaluation 
of the adolescent subjects included a semistructured interview 
with the adolescent compiled primarily from existing instruments 
of demonstrated reliability. These instruments included portions of 
the Schedule for Affective Disorders and Schizophrenia22 to assess 
affective and psychotic symptoms, elements from the interview 
developed by Rutter and Graham23 to assess social and family 
relationships and antisocial behavior, and a number of new ele­
ments that were designed to elicit symptoms required to assign the 
range of diagnoses represented in DSM-III. Developmental lags 
(axis II) were not coded because formal tests would allow us to 
assign precise values to academic attainments and IQ. At the end of 
the interview the interviewer rated the adolescent's overall func-, 
c/ 24  
"h tioning on the Global Assessment Scale (GA.:,). Persons wit a 
score of less than 70 on the GAS, a level designated as indicating 
functional impairment from psychiatric symptoms, were assigned 
a psychiatric diagnosis. Interrater reliability aro1:1nd this �hreshold 
value was satisfactory. In a subsample of nme subJects, we 
obtained 79% agreement between six to nine raters on whether the 
subject should be assigned a GAS score greater or less than 70. 
Other methodological properties of this procedure have been 
described more fully elsewhere. 3 
A semistructured interview with a parent informant (usually the 
mother) adapted from that described by Rutter and Brown25 was 
used to obtain demographic data and additional information on the 
adolescent's recent behavior. The interview also elicited informa­
tion concerning educational and family history and the parer.its' 
medical social and marital history. The General Well-Bemg 
Scale26 :.Vas indorporated in the assessment to determine the 
presence of psychiatric symptoms in the parent. As a� the en� of 
the adolescent interview, the interviewer used the mformat10n 
obtained from the parent to provide a GAS rating of the adoles­
cent's functioning. 





Table 2.-Soft Signs at Age 7 and IQ at Age 17 
No 1 
IQ Measures Signs Sign 
Tested at at at 
Age 17* Age 7 Age 7 
Boys 
No. of subjects 54 29 
Full-scale WISC IQ, X 94.4 91.0 
Verbal IQ, X 94.2 91.6 
Performance IQ, X 95.4 91.4 
IQ:s;85, % 22 31 
Girls 
No. of subjects 21 18 
Full-scale WISC IQ, X 98.8 96.4 
Verbal IQ, X 99.8 96.3 
Performance IQ, X 99.4 97.4 
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Conners' Teachers' Questionnaire (CTQ)27 was completed by each 
of three high school teachers-the adolescent's mostrecent mathe­
matics, English and social studies teachers. 
Different interviewers, with no knowledge of the soft sign status 
· of the subjects, interviewed different members of the adolescent­
informant pair. Data from adolescent, parent, and teachers were 
used to arrive at a final diagnosis.
If a subject was assigned a GAS rating of 70 or less by the 
interviewer who examined either the adolescent or the informant 
or if only one interview was available and the GAS rating was lower 
than 75, ie, at a slightly higher threshold, a summary of relevant
information was reviewed by a committee of two psychiatrists
(D.S. and P.T.) and one psychologist (P.O.C. or LS.) with no
knowledge of the adolescent's soft-sign status. An overall GAS 
rating and as many DSM-Ill axis I diagnoses as appropriate were
then assigned by agreement. Exclusionary, hierarchical rules were 
not applied, and it was possible, for example, for a subject to be
assigned diagnoses of both conduct disorder and attention deficit
disorder or conduct disorder and affective disorder. Few con­
straints were placed on the assignment of second or further 
diagnoses. One effect of this method would be to lessen any 
disproportionate weight th::i,t might have been carried by the senior 
committee member's diagnostic views.
At the end of the diagnostic process, a list of assigned DSM-III
diagnoses was drawn up, without knowledge of their distribution
between groups or within subjects. The diagnoses were then
classified into five supraordinate categories: affective disorders,
conduct disorders, anxiety-withdrawal disorders, substance
abuse, and others. The grouping of anxiety and withdrawal diag­
noses is customary in child psychiatric nosology under a general 
rubric of "childhood emotional disorder."28 
Subjects not reviewed by the committee (because the GAS 
ratings assigned by both interviewers were in the normal range)
were assigned a final GAS rating that was the arithmetic mean of 
the two interviewers' GAS ratings. 
Neurological Assessment at Age 17.-The neurological ex­
amination was designed to reevaluate the status of the subjects
using categories and methods broadly comparable to those used at 
age 7 (S. Q. Shafer, C. J. Stokman, D. Shaffer, et al, unpublished
data, 1984). Its interrater and test-retest reliability have been 
described elsewhere (C. J. Stokman, S. Q. Shafer, D. Shaffer, et al,
unpublished data, 1984).
Assessment of IQ at Age 17.-A broad battery of cognitive
tests, including the Wechsler Adult Intelligence Scale (WAIS),29 
was administered to 112 (97%) of the 115 boys and to 42 (81 % ) of the 
47 girls examined. 
The psychiatric, neurological, and cognitive examinations all
took place on one day; all subjects were tested first on the cognitive
battery. The parent informant was interviewed on the same day or
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as close as possible to the day that his or her child was seen. When 
subjects were seen out of town, whether in their homes or in 
prison, the scheduling order was, of necessity, more flexible, and 
followed institutional or travel schedules. The CTQ forms were 




The relationship between IQ (at age 17) and the number of soft 
signs present at age 7 is presented in Table 2. Within the male 
sample, significant between-group differences were found in mean 
full-scale, verbal, and performance IQs, the group with no signs 
having the highest mean IQ and the group with two or more signs 
having the lowest mean IQ. The group with one sign only had 
intermediate values. Scheffe's post hoc test indicated that the 
group with no signs performed significantly better than the group 
with two or more signs on each of the IQ measures (P<.05). More of' 
the subjects with soft signs had an IQ of less than 85. Within the 
smaller female sample, there were no significant between-group 
differences, although there was a trend similar to that found in the 
male sample. 
Psychiatric Disorder 
Fifty-one boys and 15 girls were assigned a GAS score of 70 or 
less and were considered for a psychiatric diagnosis. The 27 
different DSM-Ill diagnoses assigned were grouped into five 
supraordinate categories. The distribution of these across the 
different sexes and across index and control groups is presented in 
Table 3. 
Compared with the same-sex controls, significantly more male, 
but not female, adolescents who had soft signs at age 7 had a 
psychiatric disorder at age 17. There was an apparently linear 
relationship, with disorder being highest among boys with two or 
more signs, least for those with no signs, and at an intermediate 
value among those with only one sign (see Table 4). 
When specific diagnoses were examined (see Tables 3 and 4), 
significant soft-sign relationships were found for the anxiety­
withdrawal disorders in both sexes and for affective disorders only 
in boys. All six girls and 12 of the 15 boys with an anxiety­
withdrawal diagnosis and 13 of the' 20 boys with an affective 
diagnosis had had soft signs at age 7. The relationship between 
number of signs and rate of anxiety-withdrawal disorder in both 
male and female samples was found to be linear.3° There were no 
significant differences in the prevalence of conduct disorders in the 
two groups, There were four adolescents with attention deficit 
disorder who were included in the group with conduct disorder; 
two of these were found to have had signs and two were found to be 
controls. The one adolescent with schizophrenia and the one with 
schizoaffective disorder had both had soft signs at age 7. 
It is possible that we selected too conservative a threshold by 
only assigning diagnoses to adolescents with a GAS score under 70 
and that the relationship between soft signs and general function­
ing was present also within subjects with a GAS score of 71 and 
over, between children with no, one, or more soft signs (F = .26), 
although given the restricted GAS range in this limited sample, 
this test may have been relatively insensitive. 
Neurological signs at age 7 were grouped into those involving 
disorders of coordination (finger-nose movements, finger pursuit, 
and dysdiadochokinesis), involuntary movements (including syn­
kinesis or mirror movements), and sensory signs (dys­
graphesthesia and astereognosis), Poor coordination signs were 
found to be overrepresented in the anxiety-withdrawal group. Of 
the 21 subjects (both sexes) with an anxiety0withdrawal diagnosis, 
17 (81 % ) had had a sign reflecting a disorder of coordination at age 
7, three of these cases having both a coordination sign and a sign 
from another group. This result compares with poor coordination 
signs in 45 (37%) of 121 adolescents with no disorder or a different 
type of disorder (x2 =12.21, df=l, P<.001). The prevalence of poor 
coordination signs was not significantly different between the no­
disorder (29/96 [30% ]), affective disorder (11/27 [ 41 % ]), and conduct 
disorder groups (14/33 [42%]). There were no differences in the 
prevalence of the other groups of signs between adolescents with 
Neurological Soft Signs-Shaffer et al 
Table 3.-Distribulion and Grouping of DSM-Ill Diagnoses 
DSM-Ill Diagnosis at Age 17 
Conduct 
312.00 Conduct disorder, undersocialized, aggressive 
312.21 Conduct disorder, socialized, nonaggressive 
312.23 Conduct disorder, socialized, aggressive 
313.81 Oppositional disorder 
314.01 Attention deficit disorder, with hyperactivity 
314.80 Attention deficit disorder, residual 
Affective 
295.70 Schizoaffective disorder 
296.20 Major depression, single episode, unspecified 
296.22 Major depression, single episode, without melancholia 
296.23 Major depression, single episode, with melancholia 
296.32 Major depression, recurrent, with melancholia 
296.36 Major depression, recurrent, in remission 
296.56 Bipolar disdrder depressed, in remission 
296.82 Atypical depression 
300.40 Dysthymic disorder 
301 .13 Cyclothymic disorder 
309.00 Adjustment disorder with depressed mood 
Anxiety-withdrawal 
300.00 Atypical anxiety disorder 
300.29 Simple phobia 
301.22 Schizotypal personality disorder 
309.21 Separation anxiety disorder 
313.00 Overanxious disorder 
313.21 Avoidant disorder of adolescence 
313.22 Schizoid disorder 
Substance abuse 
305.01 Alcohol abuse, continuous use 
305.02 Alcohol abuse, episodic use 
305.21 Cannabis abuse, continuous use 
305.91 Other, mixed substance abuse, continuous use 
Psychotic disorder 
295.32 Schizophrenia, paranoid type, chronic 
Total 
and without disorder and between adolescents with different types 
of disorders. 
Possible Confounding Effects of IQ 
Because soft-sign status at age 7 is related to both IQ and 
psychiatric disorder, it was pos�ible that the excess of psychiatric 
disorder in the index group was a function of IQ. However, when 
the prevalence of different psychiatric diagnoses was examined in 
boys with an IQ greater than or equal to 85 (N ;= 85) a similar 
association was found. Of the 47 boys with normal intelligence and 
!JO disorder, 60% had no signs, 26% had one sign, and 15% had two
more signs. By contrast, of the nine boys with an anxiety­
withdrawal diagnosis only one (11%) was found to be free of signs,
two (26%) were found to have one sign, and five (56%) were found to
have two or more signs. Of the 16 boys with an affective diagnosis,
seven (16%) had no signs, two (10%) had one sign, and seven (41%)
two or more signs (x2=5.92, d/=2, P<.10). There was no
excess of soft signs in the children with normal IQs who had a
conduct disorder.
The association between early signs and affective and anxiety
diagnoses could still be confounded by the association between
signs and IQ, for, within the sample of boys with an IQ greater than
),rch Gen Psychiatry-Vol 42, April 1985 
Signs Present Signs Absent 
at Age 7 at Age 7 
















47 11 27 8 
or equal to 85, IQ and GAS score remain positively correlated 
(r= .24, P<.05). However, co,rrelational and regression analyses 
reported subsequently suggest that the relationship between 
anxiety and affective disorders and the number of early signs is 
indepel')dent of IQ. 
Predictors of Psychiatric Disorder 
Social Disadvantage.-Biological factors may show their effect 
regardless of external conditions or they might interact with 
environmental influences to modify the person's vulnerability. To 
investigate this possibility the sample was rated for different 
degrees offamily and social disadvantage. A scale was constructed, 
a priori, for use in a multivariate analysis (see below) without 
knowledge of its distribution between index and control groups. It 
included 12 items assessed during the interview with the parent 
that are commonly held to be associated with child psychiatric 
disturbance and that could reasonably be assumed to be external to 
the child's neurological state. They included being a single parent, 
four or more siblings; incomplete parental education, either parent 
having had psychiatric treatment or a police record, welfare 
dependency, and low income and evidence of marital dissatisfac­
tion. 
Neurological Soft Signs-Shaffer et al 345 
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Table 4.-Soft Signs at Age 7 and Psychiatric Diagnosis at Age 17 
No. (%) of Subjects 
Diagnosis* No Signs 1 Sign 2:2 Signs 
at Age 17 at Age 7 at Age 7 at Age 7 x2 Pt 
No. of subjects 






No. of subjects 






*GAS indicates Global Assessment Scale. 
tStatistical tests are one-tailed. 
:t:One cell had an expected value less than 5.0. 
§Two cells had expected values less than 5.0. 










































f 0 (0) 
0 (0) 
3 (9) 




. . . 
... 
. . . 
. . . 
. . . 
. . . 
6.41 11 
. . . 
. . . 















Table 5.-Relationship Between IQ, Number of Early Signs, Social Disadvantage, and Psychiatric Impairment 
R• 
Subjects No. Predictor R• Increase F* (P) 
Boys 
All subjects 105 Social disadvantage .08 .08 7.74 (<.01) 
Signs .16 .08 6.23 (<.01) 
Anxiety/no disorder 71 Signs .25 .25 ... 
Early anxiety .28 .03 ... 
Signs + early anxietyt .31 .01 5.84 (<.05) 
Affective/no disorder 76 Signs 
Social disadvantage 
Conduct/no disorder 85 IQ 
Soc.ial disadvantage 
All subjects 40 None:t: 
Anxiety/no disorder 31 Signs 
IQ 
Social disadvantage 
Affective/no disorder 33 None:t: 










. . . 
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*F statistics were computed when all four riskfactors (early signs, social disadvantage, IQ, and early anxiety ) were in the regression equations. 
tEntering the signs and early anxiety product term after both signs and early anxiety have been entered reduced from significant to nonsignificant levels the 
!3-weight of each of the factors. 
:t:No significant prediction. 
§These regression analyses were not computed (NC ) because too few girls (three) had a conduct disorder. 
Values were range-standardized, and a mean disadvantage score 
was obtained for all except two subjects for whom most disadvan­
tage data were missing. The standardized a-coefficients of this 
scale indicated satisfactory internal reliability for both boys (.64) 
and girls (. 67). 
Anxiety at Age 7 .-We were also interested to see the extent to 
which anxiety recorded by the examining psychologist at age 7 
(who had no knowledge of the child's neurological status) was 
predictive of later anxiety status. To study this aspect we used an 
346 Arch Gen Psychiatry-Vol 42, April 1985 
item scale (see Shaffer et a!1) derived from the psychologist's 
observations of the child's behavior during psychological testing at 
age 7 (fearful, shy, unconfident, unreactive, suggestible, rigid, 
only answers directed questions, withdraws in response to frustra­
tion, dependent, perseverative, and inactive). The internal re­
liability of this scale was satisfactory (standardized a-coeffi­
cient, . 71). 
This scale was included among several complementary sets of 
analyses carried out to examine the independent contribution of 
Neurological Soft Signs-'Shaffer el al 
. 
Table 6.-Persistence of Signs and IQ in Relation to Soft Signs and Anxiety at Age 7 
Signs 
Signs and With No Anxiety With No Signs 
Anxiety Anxiety No Signs or Anxiety Statistic 
Variable at Age 7 at Age 7 at Age 7 at Age 7 (3) p 
Signs 
Boys 
No. of subjects 21 33 
% with signs at age 17 67 58 
Girls 
No. of subjects 4 21 
% with signs at age 17 50 29 
Boys 
No. of subjects 22 34 
Mean IQ at age 7 82.4 95.3 
Girls 
No. of subjects 4 22 
Mean IQ at age 7 88.8 100.4 
Table 7.-Risk for an Anxiety-Withdrawal 
Diagnosis (AWD) at Age 17 
AWD AWD 
Present Absent 
Findings at Age at Age Odds 
at Age 7 17 17 Ratio P* 
Neither signs nor early anxiety 2 58 1.0 . . .
1 sign, no early anxiety 4 32 3.6 NS 
2e:2 signs, no early anxiety 3 16 5.4 .10 
Any sign, no anxiety 7 48 4.2 .10 
No signs and early anxiety 1 17 1.7 NS 
1 sign and early anxiety 4 8 14.0 .01 
2e:2 signs and early anxiety 6 7 24.9 .001 
Any sign with early anxiety 10 15 19.3 .001 
*All tests were one-tailed and used Yates· correction. 
IQ, current environmental disadvantage, and early anxiety-with­
drawal behavior to psychiatric diagnosis at age 17. 
Multivariate Analyses.-Because of a pattern of intercorrela­
tions between IQ, social disadvantage, soft signs, and early 
anxiety-withdrawal (the predictor variables), least-squares re­
gression analyses were conducted to, determine their relative 
contribution to the different psychiatric disorders. Hierarchical 
regression analyses were conducted to assess the explanatory 
of each predictor variable while controlling for the effects of 
other three. In addition, stepwise regression analyses were 
�onducted to highlight the amount of variance in GAS rating 
explained by each predictor (Table 5). 
The risk factors that explained the greatest amount of variance 
dif ered according to how the samples were constituted. In the 
tomplete male sample, regardless of diagnosis, number of early 
and social disadvantage explained most variance; however, 
the group that excluded all disturbed adolescents except 
those showing an anxiety-withdrawal disorder, the number of early 
was found to be the single best predictor of GAS value, with 
tarly anxiety independently contributing to a lesser but still 
11!gnificant degree to the explained variance. Within the group that 
!!Xcluded all disturbed adolescents except those showing affective 
disorders, neurological signs were also the best single predictor of 
GAS, although they explained much less variance than for anxiety­
withdrawal diagnosis. In the male group that excluded all dis­
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disadvantage were the best predictors. No predictors were found 
in the complete female sample or in the group consisting of girls 
excluding all disturbed children except those with an affective 
disorder; however, number of early signs was the best predictor of 
GAS when all but anxiety-withdrawal disorders were excluded. 
Additional regression analyses were undertaken to detect the 
presence of interaction effects. They confirmed the presence of an 
early-anxiety-by-signs interaction in boys but not in girls. 
Because multiple diagnoses are related to more severe disorder, 
lower GAS ratings in the anxious-withdrawn subjects may not 
reflect an increased number of symptoms (and by implication 
severity of disorder) used to make an anxiety-withdrawal diag­
nosis. This finding would affect the interpretation of the regression 
analyses. To address this possibility, additional regression analy­
ses were undertaken with GAS values appropriately adjusted. 
These analyses identified the same best predictors as the first set 
of analyses. Another approach to this analytic problem is to treat 
disorder as a categorical variable. Linear regression techniques 
were applied in the male subjects using dichotomous dependent 
variables31 (anxiety-withdrawal/no disorder; affective/no disorder; 
and conduct/no disorder). These regressions identified the same 
best predictors as the other analyses. Linear regression tech­
niques were not applied to disorders among the girls, because their 
prevalence fell far short of the 20% criterion needed to conduct such 
analyses. 
Anxiety as a Cause of Signs.-A number of the findings 
reported herein suggest that the relationship between neurological 
soft signs present at age 7 and a later anxiety-withdrawal disorder 
is a real one. However, the direction of the association is not clear. 
It is possible that 7-year-old children who were anxious behaved in 
an aberrant way during neurological testing and that could have 
biased the examining clinician who might then rate the child as 
having a neurological soft sign. A group defined at age 7 as being 
both anxious and having signs would therefore have included cases 
in which soft signs were misdiagnosed as present (for had they not 
been anxious during testing they might have been rated as showing 
no signs). Because anxiety and withdrawal at ages 7 and 17 are 
related (excluding all disturbed subjects except those with an 
anxiety withdrawal diagnosis; 9/29 [31%]) the boys who at age 7 
scored in the top quartile on the anxiety scale had an anxiety­
withdrawal diagnosis at age 17, compared with only five (10%) of 48 
of those who scored below the top quartile [x2 =3.87, df=l, 
P<.05]), this factor could have influenced our findings at age 17. 
If the group showing soft signs and anxiety included a number of 
cases in which the soft signs were designated as present we would 
expect it to differ from the group showing soft signs but no anxiety 
and to more closely resemble one of the groups with no soft signs. 
The children who were rated as having soft signs and no anxiety 
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would be expected to include only children with true soft signs and 
might therefore be expected to be the most deviant. To examine 
this possibility we compared these groups on two indexes that we 
had found to be associated with soft signs and in which an 
association had also been reported in the literature, ie, the 
persistence of signs across time and low IQ (Table 6). 
Contrary to what we would predict if signs were an artifact of 
test anxiety, we found that the presence of both signs and anxiety 
at age 7 is associated with greater sign persistence for boys (there 
were too few anxious girls at age 7 for us to extend the analysis to 
girls). Furthermore, a comparison between the two groups with no 
soft signs shows no effect of anxiety alone. The findings with 
respect to IQ are similar, the group with both anxiety and signs was 
the most deviant (ie, had the lowest IQ) at age 17. Scheffe's post hoc 
tests indicated that the group with both soft signs and anxiety 
differed significantly from the other groups. This difference is 
unlikely to be due to the effect of anxiety symptoms on psychologi­
cal test performance because the group with no soft signs with 
anxiety had a mean IQ score that was similar to the group with 
neither signs nor anxiety. On the basis of these findings, we 
conclude that anxiety is unlikely to have led to the false detection of 
signs during the neurological examination. 
Early Anxiety and Signs as Risk Factors for Later Anxiety­
Withdrawal Disorder.-Table 7 presents estimates of relative 
risk. The statistic used is the odds ratio, which indicates the degree 
of association between the risk factors and the presence of an 
age-17 anxiety-withdrawal diagnosis in the complete sample of 
both sexes. In the absence of signs, the presence of anxiety at age 7 
did not significantly increase risk for an anxiety-withdrawal diag­
nosis at 17 (row 1 v row 4). By contrast, the presence of any sign 
even in the absence of early anxiety (rows 2 and 3 v row 1) was 
associated with a moderately increased risk of incurring an anx­
iety-withdrawal diagnosis (x,'=2.33, df=l, P<.10 [one-tailed]). 
The presence of any sign along with early anxiety was associated 
with a considerably enhanced risk for an anxiety-withdrawal 
diagnosis at age 17 (rows 2 and 3 v rows 5 and 6) (x,'=6.10, P<.01 
[ one-tailed]). 
In summary, the presence of early soft signs was associated with 
increased risk for a diagnosis of an anxiety-withdrawal disorder, 
especially in the presence of early anxiety. The pattern of findings 
is broadly consistent with the results of the regression analyses, 
which revealed a sign by early anxiety interaction. 
COMMENT 
Findings and Their Implications 
We have described a follow-up study into the relationship 
between neurological soft signs present in middle childhood 
and psychiatric and cognitive states in adolescence. The 
presence of certain neurological signs (those involving 
impairment in motor coordination) at age 7 was predictive of 
psychiatric disturbance at age 17 and in particular of 
affective and anxiety disorders in boys and anxiety disor­
ders in girls. The relationship is a clear one; all of the girls 
and 80% (12/15) of the boys who had anxiety diagnosed at age 
17 had neurological soft signs at age 7. Although in this 
sample soft signs are virtually a necessary condition for the 
manifestation of anxiety disturbance in adolescence, they 
are not sufficient. A large majority of children with soft 
signs did not go on to have an anxiety or affective diagnosis 
in later adolescence. However, a reanalysis of data obtained 
from the same sample at age 7 suggests that predictive 
specificity can be increased by taking both the child's 
neurological and mental status into account. Of the children 
who had soft signs and who also displayed anxious depend­
ent behavior during psychological testing at age 7, just 
under half would go on to show anxiety or affective distur­
bance in later adolescence. 
Anxiety disorders in adolescence were unrelated to dis­
advantageous environmental factors. In contrast, anti­
social disorder was unrelated to early neurological status 
except through a confounding relationship with IQ, but 
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could be predicted from environmental disadvantage. 
A number of implications emerge from these findings: 
1. Psychiatric impairment in adolescence that is charac­
terized by anxiety and social withdrawal (and in boys' 
affective disorder) has often been present since early child­
hood. 
2. Anxious withdrawn behavior in adolescence may
predicted in early to middle childhood. This finding may 
have implications for prevention. 
3. There is a relationship between anxiety states and
such organic factors as are reflected by poor coordination 
shown during a neurological status examination. 
4. The anxiety disorders that were related to neurologi­
cal signs showed a variety of clinical features. However, 
none of the adolescents had panic disorders. This rela­
tionship of different anxiety syndromes to a common factor 
fails to provide empirical justification for a phe­
nomenologically based subclassification of anxiety disor­
ders. 
5. The study provides no basis for linking soft signs to
hyperkinesis, as is often formulated in the traditional 
minimal brain dysfunction syndrome, or to aggressive or 
antisocial behavior, except through their effect on IQ. 
Reliability and Validity of the Findings 
There are a number of reasons for believing in the 
integrity of the findings that have been reported: 
1. The original sample frame was a nonclinical one and
was unselected for any of the dependent variables of inter­
est. Assignment bias is therefore unlikely to have led to 
unrepresentative findings. 
2. Because the completion rate for the follow-up was
high, around 90% for both samples, and the sample included 
all youths who were institutionalized or hospitalized, signif­
icant bias in either the residual or the unexamined samples 
is unlikely to account for the findings. 
3. The study was carried out by examiners who had no
knowledge of the subjects' antecedent status, and the 
findings were unpredicted by the investigators. 
4. Standardized measures of established reliability were
used for all elements of the study. 
5. We found similar results in two independent samples:
boys and girls. The examination of the girls was carried out 
as a separate exercise by a largely different team of 
research workers before the findings from the male sample 
were available .. The parallel findings from each sex can 
therefore be regarded as replicating each other with similar 
instruments and research methods and diagnostic criteria. 
6. The findings from the examination of the 17-year-olds
are consistent with the findings previously reported among 
7-year-olds.1 However, the observations among the 7-year­
olds were made on a much larger (N = 537) but nevertheless
overlapping sample with a different set of behavioral data
from a more restricted observational setting. The similarity
underlines the consistency and hence probable validity of
the findings; the difference in the two samples, their ages
and the methods of investigation, speak to their robustness.
7. By and large there is a linear relationship between the
antecedent and the dependent variables, ie, the difference 
between sign-free controls and children with one sign are 
intermediate to the difference between controls and adoles­
cents with more than one sign. This finding would support a 
causal relationship. 
8. The findings are consistent when both more sensitive,
multivariate and more conservative, categorical statistical 
methods are used. 
The methodological strengths listed previously sug-
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that the association was a real one, but we attempted 
disprove it in a number of ways. Children with soft signs 
had a lower IQ, and it was possible that performance during 
the neurological examination was determined by IQ. This 
interaction could either be at a superficial level, through a 
failure to understand or execute the examination instruc­
tions, or because the relationship between low IQ and poor 
academic performance leads to an anxiety or affective 
disturbance through the cumulative effect of repeated 
failures at school. However, we found the relationship 
between soft signs and anxiety and affective diagnoses to 
hold for children whose IQ scores were in the normal range. 
Furthermore, when multivariate statistics were applied to 
partial out the effects of IQ, we found signs remained 
strongly associated with anxiety-withdrawal diagnoses. 
Another possible explanation is that anxious children 
show neurological signs on examination not because of any 
underlying neurological abnormality but because test anx­
iety interferes with an essentially behavioral performance. 
We used an indirect strategy to explore this possibility, 
hypothesizing that the group of children who were both 
anxious and who were recorded as having neurological signs 
at age 7 would include a number who would have been found 
to be neurologically normal had they not been nervous at 
the time of their examination. If this were so, then that 
group should resemble the neurologically normal children 
and should show fewer deviations or abnormalities than the 
children who had signs but who were not anxious at the time 
of examination (for whom test anxiety could not be invoked 
as an explanation). However, when we made these compari-
sons, we found that the reverse was true. The children who 
were both anxious and who had neurological abnormalities 
at age 7 proved to be the most deviant group in two indexes 
that we found to be generally associated with neurological 
signs, ie, the persistence of signs across childhood into 
• adolescence and low IQ. We also found that neurological
status at age 7 was more strongly predictive of psychiatric
status at age 17 than was neurological status at age 17
(unpublished findings). This result contradicts the hypoth­
esis that the findings are artifactual, because if anxiety
mediated the outcomes of both the psychiatric and the
neurological examinations, we would expect anxiety and
signs to be most strongly associated when the examinations
were carried out at the same time, at age 17.
In spite of these arguments for the validity of the find­
ings, we cannot claim that this study exhaustively describes
the nature of the relationship between neuromotor per­
formance and psychiatric disorder. The range of neurologi­
cal signs represented in the sample is restricted and a
number of soft signs were either not present at all in our
sample, were not sought, or were found with such a low
frequency that they could not be subjected to statistical
Malysis. Somewhat similar considerations apply to the
psychiatric evaluation. Although the examination was com­
prehensive, drew information from multiple sources, and
was designed to determine the presence of most DSM-III
diagnoses, some psychiatric diagnoses are so rare that they
are unlikely to occur in a sample of this size. Thus, there was
only one case of schizophrenia (a youth who had signs), and
there were no autistic children or children with uncontrolla­
ble or extremely violent outbursts. The relationship be­
tween those disorders and signs remains unexplored.
The study was carried out in a racially homogeneous and 
a large extent (but by no means universally so) under­
privileged population. It could be held that the findings will 
not generalize to other ethnic groups, but the absence of 
ftl1Y interaction between a social-environmental scale and 
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soft signs and anxiety makes it unlikely that findings would 
differ in a more advantaged population. The social disadvan­
tage scale applied to this population had satisfactory inter­
nal reliability and it appeared to have a measure of construct 
validity since it was a good predictor of conduct disorder. We 
therefore believe that the scale had sufficient variability to 
elicit an interaction if one were present. 
Finally, there is evidence that the original investigators 
of the CCPP sample applied a somewhat lower threshold in 
determining the presence of neurological soft signs than did 
investigators at other centers. 21 Although we know of no 
directly comparable studies carried out heretofore, this 
factor would need to be borne in mind in any further 
replication because coordination difficulties of the kind 
identified might fall below the threshold habitually applied 
by clinicians elsewhere. 
Compatibility With Other Research 
The literature on the continuity of anxious-withdrawn 
behavior from early childhood is sparse, but can be read as 
supporting our findings. In studies on a normal population 
in the Berkeley Growth Study, 32 anxious-withdrawn be­
haviors in young boys and excessive dependency in girls 
were predictive of later psychopathologic findings, al­
though the nature of the adult disturbance was not spec­
ified. Gersten et al33 conducted a five-year follow-up study of
children and adolescents first investigated in a population­
based sample of Manhattan households and noted the 
persistence of anxiety symptoms from adolescence into 
early adulthood but not from early childhood. Both of these 
studies report moderate continuity; however, neither have 
taken neurological status into account as a factor in deter­
mining the stability of the symptom complexes. 
In a follow-back study of adult patients who had not 
necessarily received prior treatment, Sylvester et al34 re­
ported that a majority with anxiety symptoms could date 
the onset of symptoms back to childhood. Follow-up studies 
on treated patients35-40 in general indicate that anxious­
withdrawn behavior in early childhood has, at least by 
comparison with the conduct disorders of childhood, a good 
prognosis. Although this finding would suggest that early 
identification is likely to be useful for prevention, a follow­
back study of adult patients•1 indicates that among patients 
seen in adul.thood with depression and anxiety, a number 
had previously been treated for anxiety symptoms in child­
hood, their disorder having persisted despite treatment. 
There is no information from these studies on whether 
neurological features distinguish those persons in whom the 
psychiatric disorder has been responsive to treatment from 
those in whom it has been resistant. 
Organicity and Anxiety 
Loretta Bender,42 in her monograph Psychopathology of 
Children with Organic Brain Disorders, gave a good deal of 
prominence to the relationship between anxiety and organ­
icity. She quoted Schilder's 1930 report, which said "Psycho­
analysis of cases of anxiety neurosis had led us to the 
conviction that maturation behaviors in early childhood 
often have a fundamental influence on the further develop­
ment of a neurosis," and then suggested that "any severe 
anxiety in a child that cannot be readily accounted for and 
corrected by a reality situation is invariably pointing to a 
threatening or disorganizing illness." 
These comments were made on the basis of clinical 
experience and intuition and without the benefit of system­
atic research. 
The mechanism linking neuromotor difficulties and anx-
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to 
iety suggested by Schilder43 was that developmental delay, 
and with it a disturbance of equilibrium, creates a need for 
maternal help and support and that this need in turn 
encourages libidinous attachment to the parent and engen­
ders neurotic conflict. Bender did not invoke libidinal 
theory but suggested that deep attachments form between 
the developmentally delayed child and its mother that lead 
to anxiety and stress when separation is threatened or 
initiated. The relationship would thus be an indirect one, 
with poor, motor performance in early childhood eliciting 
strengthening attachment behaviors and dependency that 
persist through childhood and into adolescence. 
We have no direct data to support or refute this sugges­
tion, and there is no suggestion that the gross motor 
performance of children with soft signs is noticeably defi­
cient. We failed to find an excess of parental psycho­
pathologic abnormalities in sign-bearing anxious children, 
but a parent's promotion of anxious dependency in their 
child would not necessarily be accompanied by parental 
psychopathologic conditions. 
The alternative, perhaps more parsimonious explanation 
is that some organic factor leads directly to anxious be­
havior. The likelihood of this explanation cannot be ex­
amined in the data obtained in the present study. 
Soft Signs and Attention Deficit 
and Antisocial Disorder 
We have found no relationship between these disorders 
and neuromotor performance. There were few cases of 
attention deficit disorder, although we similarly found no 
relationship in the study of a larger but overlapping sample 
of children studied at age 7.' These findings are in accord 
with those of Nichols and Chen, 21 who analyzed a large 
sample drawn from all 7-year-old participants in the Na­
tional Collaborative Perinatal Project and found only a 
small excess of overactivity and inattention among children 
whp had neurological soft signs. The remaining literature 
on soft signs and ADD is contradictory. Wikler et al5 and 
Camp et al18 found no difference in the prevalence of signs 
between children with and without ADD, although subjects 
in the latter study included children who were being treated 
with methylphenidate hydrochloride, which has been found 
to diminish deviant performance during the neurological 
examination.44 Conversely, Mikkelsen et al,46 Lucas et al, 16 
and McMahon and Greenberg'7 all found signs to be more 
common in generally younger groups of children with ADD 
than in controls. Differences in behavioral and neurological 
criteria, small sample sizes, and diverse sample origins 
probably account for these contradictory findings. 
A sizable number of children in our study sample were 
found to have severe conduct' disorders. It had been our 
expectation that we would find an excess of these disorders 
in the children with soft signs, but we did not. The literature 
on the relationship between neurological dysfunction and 
antisocial behavior is conflicting. Studies such as our own 
and that by Rutter and associates,46 carried out on clinically 
unselected samples, have failed to find any relationship, 
whereas case-control studies, such as that by Wolff et al47 
and Lewis et al, 16 have done so. Given that the determinants 
of soft signs remain largely unknown and that the service 
referral pathways for delinquents are exceedingly complex, 
such findings are difficult to interpret. 
Origins of Soft Signs 
The origins of soft signs remain obscure. It is widely held 
that they have a developmental origin, 48•49 by which is
usually meant that they diminish in prevalence or severity 
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with age. This hypothesis is supported to some extent by 
cross-sectional studies that find a higher prevalence of 
individual signs among younger than older children. 4•18•4'' 
However, there have been relatively few longitudinal stud­
ies other than our own, and we found that a large proportion 
of children who had soft signs at age 7 continue to show such 
signs at age 17 (Shafer et al, unpublished data, 1984; and 
SN-C Ng, S. Q. Shafer, C. J. Stokman, et al, unpublished 
data, 1984). Hertzig, 60 who studied a neurologically deviant
population, found that although there is a diminution in the 
amplitude and range of signs found in an individual child, 
children with a sign at one age are likely to show signs, not 
necessarily the same ones, five years later. Further, the 
notion of signs being "developmental" is not in itself contrib­
utory. The present report does not address the issue of the 
antecedents of soft signs. We have reported elsewhere' that 
we found no differences in the records of all children with 
soft signs and with controls on a range of prenatal and 
perinatal variables. The study by Nichols and Chen21 on the 
cohort of fhildren from the entire National Collaborative 
Perinatal Project at age 7 found few prenatal predictors, 
other than maternal smoking or diabetes and chorionitis, to 
be related to soft signs. Although the relative risk for 
having soft signs given one of these maternal factors was 
significantly increased, it was nevertheless low. Postnatal 
infections, illnesses, and injuries did not predict soft signs. 
Nichols and Chen21 also studied concordance for signs 
among the monozygotic and dizygotic twins in the study 
population. The difference between them was statistically 
significant, with �reater concordance being found in the
monozygotic twins. This finding coupled with observations 
on the ratio of concordance between full siblings and first 
cousins is compatible with a genetic origin of soft signs. 
CONCLUSIONS 
We have demonstrated a relationship between neurologi­
cal abnormalities at age 7 and subsequent affective and 
anxiety disorders at age 17. There was evidence that 
anxiety diagnosis at age 17 was related to anxious depend­
ent behavior in early childhood. The design of the study 
allowed for checks on consistency of findings, and the 
observed association was found in samples drawn from the 
different sexes and from the same children at different 
ages. The consistency of the findings coupled with an 
apparent dose-response relationship and our ability to 
comply with other methodological criteria support their 
validity. We have attempted to disprove the findings by 
searching for confounding relationships with IQ, social and 
environmental factors, and artifacts of test performance 
but have been unable to do so. 
These findings have implications for our understanding 
the nature and natural history of anxiety disorders ia 
childhood and adolescence and for the prevention of persist-, 
ent disorder throughout childhood and into adolescence. 
This study was supported by center grant MH 306906-01-03, educatl 
grant 2T01 MH 07715-19; and research training grant T32 MH 16434-04 f 
the National Institute of Mental Health and by the Research Ass 
Program of the Division of Research of the Office of Mental Health, 
York State. 
Michael Rutter, MD, and Donald Klein, MD, critiqued the report. Pa 
Cohen, PhD, assisted in the statistical analysis. Hector Bird, MD, 
Grad, MD, Jim Osborne, MD, William Owens, MD, Sarah Huertas­
man, MD, Stuart Aaronson, MSW, and other research social workers 
the Fordham University School of Social Work, Bronx, NY, assisted in 
collection and methodological procedures. Margaret Gates, MD, h 
assess the children's early records and assisted in contacting indivi 
families. 
Neurological Soft Signs-Shaffer 
References 
ShafferD, O'Connor PA, Shafer SQ, Prupis S: Neurological soft signs: 
'· Their origins and significance for behavior, in Rutter M (ed): Developmental 
Ne,urc,ps;1Jc�iia1:ry. New York, Guilford Press, 1983, pp 145-163. 
2. D: neurological signs and later psychiatric disorder: A 
review. J Child Psychol Psychiatry 1978;19:63-65. 
3. Shaffer D, Stokman CS, O'Connor PA, Shafer S, BarmackJE, HessS,
Spalten D, Schonfeld IS: Early soft neurological signs and later psycho­
pathology, in Erlenmeyer-Kimling N, Miller N (eds): Lifespan Research as 
Uw Prediction of Psychopathology. New York, Columbia University Press, 
in 
Peters JE, Roming JS, Dykman RA: A special neurological examina­
of children with learning disabilities. Dev Med Child Neurol 1974;175: 
5. Wikler A, Dixon JF, Parker JB Jr: Brain function in problem children
!lnd controls: Psychometric, neurological and electroencephalographic com­
r,arisons. Am J Psychiatry 1970;127:94-105. 
6. Paulsen K: Reflection-impulsivity and level of maturity. J Psychol
K, O'Donnell JP: Construct validity of chHdren's behavior 
dimensions: Relationship to activity level, impulsivity, and soft 
neciru,1ui,i1c111 signs. J Psychol 1979;101:273-278. 
F, Rifkin A, Klein DF: Neurologic soft signs in schizophrenia 
cua,rn,, .,, disorder. Arch Gen Psychiatry 1976;33:845-853. 
9. Rutter M, Graham P, Birch HG: Interrelations between the choreiform
�yndrome, reading disability and psychiatric disorder in children of 8-11 
years. Dev Med Child Neurol 1966;8:149-159. 
10. Wolff PH, Hurwitz J: Functional implications of the mentally brain
damaged syndrome. Semin Psychiatry 1973;5:105-115. 
11. Adams RM, Kocsis JJ, Estes RE: Soft neurological signs in learning­
disablE:ld children and controls. AJDC 1974;128:614-618. 
12. Hertzig MA, Birch HG: Neurological organization in psychiatrically
disturbed adolescent. Arch Gen. Psychiatry 1968;19:528-537. 
13. Mosher LR, Pollin W, Stabenau JR: Identical twins discordant for
echizophrenia. Arch Gen Psychiatry 1971;24:422-430. 
14. Rochford JM, Detre T, Tucker GJ, Harrow M: Neuropsychological
impairment in functional psychiatric disease. Arch Gen Psychiatry 1970; 
22:114-119. 
115. Lewis DO, Shanok SS, Pincus JH, Glaser GH: Violent juvenile
delinquents. J Am Acad Child Psychiatry 1979;18:307-319. 
16. Lucas AR, Rodin EA, Simson CB: Neurological assessment of
ehildren with early school problems. Dev Med ChildNeurol 1965;7:145-156. 
17. McMahon SA, Greenberg LM: Serial neurologic examination of
hyperactive children. Pediatrics 1977;59:584-587. 
18. Camp JA, Bialer I, Sverd J, Wins berg BG: Clinical usefulness of the 
NIMH physical and neurological examination for soft signs. AmJ Psychia-
1978;135:362-364. 
Wolff PH, Hurwitz J: The choreiform syndrome. Dev Med Child 
Neurol 1966;8:160-165. 
20. Berendes HW: The structure and scope of the Collaborative Project
cerebral palsy, mental retardation and other neurological and sensory 
ui,:rm:i,,i·s of infancy and childhood, in Chipman SS, Lilienfeld AM, Green­
BG, Donnelly JF (eds): Research Methodology and Needs in Perinatal 
Springfield, Ill, Charles C Thomas, Publisher, 1966, pp 118-138. 
21. Nichols PL, Chen TC: Minimal Brain Dysfunction: A Prospective
St·udy. Hillsdale, NJ, Lawrence Erlbaum Associates In.c Publishers, 1981. 
22. Spitzer RL, Endicott J: Schedule of Affective Disorders and Schizo­
phrenia (SADS), ed 3. New York, Biometrics Research Division, New York 
�tate Psychiatric Institute, 1977. 
23. Rutter M, Graham P: The reliability and validity of the psychiatric
l!llSessment of the child: I. Interview with the child. Br J Psychiatry 
!968;114:563-579.
24. Endicott JS, Spitzer RL, F leiss J, Cohen J: The Global Assessment
Arch Gen Psychiatry 1976;33:766-771.
25. Rutter M, Brown GW: The reliability and validity of measures of
and relationships in families containing a psychiatric patient. Soc 
Gen Psychiatry-Vol 42, April 1985 
Psychiatry 1966;1:28-53. 
26. Dupuy HJ: Utility of the National Center for Health Statistics' 
General Well-Being Schedule in the assessment of self-representations of 
subjective.well-being and distress. Read before the National Conference on 
the Evaluation of Drug, Alcohol and Mental Health Programs, 1974. 
27. Conners CK: A teacher rating scale for use in drug studies with 
children. Am J Psychiatry 1969;126:884-888. 
28. Rutter ML, Shaffer D, Sturge C: A Guide to the Multi-axial
Classification Scheme for Psychiatric Disorders in Childhood and Adoles­
cence. London, Institute of Psychiatry, 1975. 
29. Wechsler D: Wechsler Adult Intelligence Scale. New York; Psycho­
logical Corporation, 1955. 
30. Fleiss J: Statistical Methods for Rates and Proportions. New York, 
John Wiley & Sons Inc, 1981. 
31. Overall JE: Calculation of adjusted response frequencies using least 
squares regression methods. Appl Psycho! Measure 1980;4:65-78. 
32. BlockJ: Lives Through Time . Berkeley, Calif, Bancroft Books, 1971.
33. Gersten JC, Langner TS, Eisenberg JB, Simcha-Fagen 0, McCarthy
ED: Stability and change in types of behavioral disturbance of children and 
adolescents. J Abnorm Child Psychol 1976;4:111-127. 
34. Sylvester C, Reichler RJ, Hyde T, Dunner DL: Childhood Character­
istics of Adults with Anxiety and Depression. Read before the American 
Academy of Chilli Psychiatry for Presentation, San Francisco, October 
1983. 
35. Shirley N, Baum B, Polsky S: Outgrowing childhood's problems: A
follow-up study of child guidance clinic patients. Smith College Studies in 
Social Work 1940-1941;11:31-60. 
36. Cunningham J, Westerman HH, Fishoff J: A follow-up study of
patients seen in a psychiatric clinic for children. Am J Orthopsychiatry 
1956;26:602-612. 
37. Michael CM: Relative incidence of criminal behavior in long-term 
follow-up studies of shy children. Dallas Med J January 1957. 
38. Michael CM, Morris DP, Seroker E: The follow-up studies of shy, 
withdrawn children: II. Relative incidence of schizophrenia. Am J Ortho­
psychiatry 1957;27:331-337. 
39. Robins LN: Deviant Children Grown Up. Baltimore, Williams &
Wilkins Co, 1966. 
40. Masterson JF Jr: Symptomatic adolescents five years later: You
didn't grow out of it. Am J Psychiatry 1967;123:1338-1345. 
41. Pritchard N, Graham P: An investigation of a group of patients who
have attended both a child and adult department at the same psychiatric 
hospital. Br J Psychiatry 1966;112:603-612. 
42. Bender L: Psychopathology of Children With Organic Brain Disor­
ders. Springfield, Ill, Charles C Thomas Publisher, 1956. 
43. Schilder P: The relation between clinging and equilibrium. Int J
Psychoanal 1939;20:58-63. 
44. Lerer RJ, Lerer MP: The effects of methylphenidate on the soft 
neurological signs of hyperactive children. Pediatrics 1976;57:521-525. 
45. Mikkelsen EJ, Brown GL, Minichiello MD, Millican FK, RapoportJL:
Neurologic status in hyperactive, enuretic, encopretic, and normal boys. J 
Am Acad Child Psychiatry 1982;21:75-81. 
46. Rutter M, Graham P, Yule W: A Neuropsychiatric Study in Child­
hood, London, Spastics Intl)rnational Medical Publications, Clinics in 
Developmental Medicine, 1970, vols 35 and 36. 
47. Wolff PH, Waber D, Bauermeister M, Cohen C, Ferber R: The
neuropsychological status of adolescent delinquent boys. J Child Psychol 
Psychiatry 1982;23:267-279. 
48. Denckla MB: Minimal brain dysfunction, in Chall J, Mirsky AF' (eds): 
Education and the Brain. Chicago, University of Chicago Press, 1978, pp 
223-268.
49. Touwen BCL: Examination of the Child With Minor Neurological
Dysfunction. London, William Heinemann Limited, 1979. 
50. Hertzig ME: Stability and change in non-focal neurological signs. Am 
J Child Psychiatry 1982;21:231-236. 
Neurological Soft Signs-Shaffer et al 351 
Soft 
life 
